INTRODUCTION
The education system worldwide has to brace for the imminent Fourth Industrial Revolution as the job market will be largely prompted by the advancement of digital economy, robotics, artificial intelligences and automation technology. Nevertheless, certain human related abilities do remain relevant making them essential virtues of the human capital sought by the upcoming industrial era. The impending challenge thus requires all school principals and teachers to adopt an open mind on the changes and advances brought by rapid development in technology. In the Malaysian context, school leaders, precisely principals and teachers have to transform themselves as the Industrial Revolution 4.0 is pushing for the current education system to be revamped in line with the government's new policy, namely the Malaysia Education Blueprint 2013-2025 (Ministry of Education, 2013) . Malaysian school leaders and teachers should be prepared to take on the challenge by equipping themselves with the latest Information and Communication Technology (ICT) skills. Principals are required to act as technology leaders and teachers as facilitators, to provide the skills and knowledge for the 21 st century education (Roblyer & Doering, 2014) . A principal's responsibility is becoming even more challenging as schools need not only to produce skilled and creative workforce to meet the demands of the Digital Economy but rather reengineer the way students think in a constantly transforming era. Therefore, principals should possess enough ICT skills and knowledge to guide, motivate and spearhead initiatives for teachers to integrate technology in the classroom, in line with the seventh shift of the Malaysia Education Blueprint (2013) (2014) (2015) (2016) (2017) (2018) (2019) (2020) (2021) (2022) (2023) (2024) (2025) (MOE, 2013) which has now entered the second wave (2016) (2017) (2018) (2019) (2020) . In addition, there were earlier government policies, such as the Interim Strategic Plan (2011) (2012) (2013) (2014) (2015) (2016) (2017) (2018) (2019) (2020) (MOE, 2012) , emphasising that ICT needs to be integrated into the teaching and learning processes, management and administration of schools.
For the past decade, school principals in Malaysia had to choose their own training and professional development courses and were self-assessed online using a leadership model formulated by Institut Aminudin Baki, called the Leadership Competency School (KOMPAS) (MOE, 2013) . However, previous studies showed that principals could not identify the appropriate professional development needed to become effective principals (Machado & Chung, 2015) . Further studies should be conducted to identify if technology leadership is one of the areas that should be emphasised in the professional development of principals, so that they are qualified to inspire teachers and students of the Y and Z generations, respectively.
Many studies related to the use of technology in secondary schools (Fullan, 2001; Senge, 1990; Michael, 1998; Johnston & Cooley, 2001; Hamzah, Juraime, Hamid, Nordin & Attan, 2014) agreed that principals play a key role in the use of ICT in the classroom. Additionally, studies such as by Richardson and McLeod (2011) , Wang (2010) , Badri, Alnuaimi, Mohaidat, Yang, and Al Rashedi (2016) , and Evers, Van der Heijden, and Kreijns (2016) suggested that professional development should be further examined.
Previous studies pertaining to principals' leadership were more focused on primary factors such as technology literacy (Chang, 2012) , technology leadership at High-Performance Schools or Sekolah Bestari (Hamzah et al., 2014) , the impact and role of school leaders (Anderson & Dexter, 2005; Fisher & Waller, 2013) , leadership style (Tan, 2010) , distributive leadership (Dexter, 2008 ) and teacher's ICT competence (Leong, Chua, & Sathiamoorthy, 2016) . However, Wang (2010) ; Richardson and McLeod (2011); Fisher and Waller (2013); Dunham (2012), and Sincar (2013) suggested that professional development components should be investigated as research variables. Studies on principals' leadership and their professional development needs have not been widely researched in western countries (Grey-Bowen, 2010) and not many studies have been done on these two variables, more so in the Malaysian context.
A study by Bredeson (2000) clearly stated the role of principals in professional development while Bizzell (2011) found that most professional development courses attended by principals are not continuous and rarely uses digital technology. In addition, all surveyed principals said that they needed training in the use of ICT in education and administration. Furthermore, Grissom and Harrington (2010) however highlighted that although there is much literature on professional development for teachers, there is a lack of research on professional development for principals.
Over the last decade, studies on Technology Leadership only used the National Education Technology Standards -Administrator (NETS-A) standard as a whole to study the integration of technology (Alkrdem, 2014) . Although there have been studies linking NETS-A (2009) with other variables such as receiving and using SMS by teachers (UTAUT2) (Leong, Chua, Sathiamoorthy & Shafinaz, 2016) , not many studies in Malaysia had investigated the relationship of the five constructs of NETS-A (2009) with Teachers' Technology Integration in secondary schools. In addition, most studies used the NETS-A (2002) and not the latest standard introduced by ISTE, which is the NETS-A (2009) (Hamzah et al., 2014; Chang, 2012; Hamzah, Nordin, Jusoff, Karim, & Yusof, 2017; Machado & Chung, 2015) . Moreover, not many studied the relationship and level of each of the five constructs in NETS-A (2009) with the use of ICT in the classroom (Leong et al., 2016) . Therefore, this research studies this prevailing gap.
According to Anderson and Dexter (2005) and Dexter (2011) , Technology Leadership represents all technology-related activities at school including organisational decisions, policies, and technology implementation. There are five constructs under Technology Leadership, namely Visionary Leadership, Digital Age Learning Culture, Excellence in Professional Practice, Systemic Improvement, and Digital Citizenship. In this study, all these constructs are measured using the Likert scale point (1-5).
The aim of this study was to identify the relationship between the five constructs of the National Education Technology StandardsAdministrator (2009) (Creswell, 2014) .
The operational definitions for the five Technology Leadership constructs are as follows:
Visionary Leadership
School principals inspire, lead development and implementation of a shared vision for integration of technology to promote excellence and support transformation in the organisation. As technology leaders, principals communicate technology infused strategic plans aligned with a shared vision (International Society for Technology in Education (ISTE, 2014) .
Digital Age Learning Culture
School principals create, promote, and sustain dynamic, digital age learning cultures that provide a rigorous, relevant, and engaging education for all students. Principals ensure instructional innovation and provide learner-centred environments equipped with technology and learning resources (ISTE, 2014) .
Excellence in Professional Practice
Educational administrators promote an environment of professional learning and innovation that empowers teachers to enhance student learning through technologies and digital resources. The also stay abreast with emerging trends with regards to the use of technology (ISTE, 2014) .
Systemic Improvement
School principals provide digital age leadership and management to continuously improve their schools. This is done through the effective use of information and technology resources. Principals also have to ensure that the infrastructure supports the teaching and learning develpoment. (ISTE, 2014) School principals provide digital age leadership and management to continuously improve schools through the effective use of information and technology resources. Principals also maintain infrastructure to support teaching and learning (ISTE, 2014) .
Digital Citizenship
School principals model and facilitate understanding of social, ethical, and legal issues and responsibilities related to an evolving digital culture. In addition, principals ensure access to digital tools and resources to meet the needs of all learners (ISTE, 2014) .
Technology Integration can be defined as a combination of technology resources (computer and specialised software), network-based communication systems, tools, and other infrastructure, and technologybased practices that have been integrated into daily routines and student activities in the classroom (U.S. Department of Education, 2005) . Professional Development can be defined as processes that enhance attitudes, skills, and knowledge about the career, include training in services, coaching, and other activities (Guskey & Sparks, 1996) .
Leadership theories in the past century found that technology leadership is not a separate theory, but a development of leadership theories (Papa, 2011) . According to Chin (2010) , technology leadership theory differs from traditional leadership theories because it does not focus on the leader's features or actions, but emphasises that leaders should develop, guide, manage, and apply technology in different organisational operations with the aim of improving the organisation's performance.
Although many studies have reported that principals' leadership has an impact on the integration of educational technology, which in turn has a positive impact on student achievement improvement (Greaves, Hayes, Wilson, Gielniak, & Peterson, 2010) , however, research on leadership of principals is lacking (Albion, 2006; Davies, 2010; Richardson, Bathon, Flora, & Lewis, 2012) . Therefore, this study was conducted to demonstrate that principal's leadership in school has a positive relationship on the integration of technology.
Principals who create school vision for effective technology integration and provide continuous professional development had been observed to be most effective in influencing teacher's integrating technology in the classroom (Kurland, Peretz, Hertz-Lazarowitz, 2010) . This finding is in line with Chang (2012) who conducted a study of 1,000 principals in Taiwan and found that principal's leadership improved teacher's literacy and directly influenced teachers to integrate technology into teaching. This study also proposed that the role of principals should change from traditional school administrators to technology and curricula leaders (Chang, 2012) . In addition, Peled, Kali and Dori (2011) suggested that the characteristics and support of principals can alter the behaviour of Science teachers as it enhances or reduces the use of technology in the classroom according to the support received from the principal.
The technology leadership model proposed by Anderson and Dexter (2005) has integrated technology leadership based on NETS-A (ISTE, 2002). NETS-A was introduced by the International Society for Technology in Education (ISTE, 2002) and it is a suggestion on the knowledge and skills that school leaders must possess to initiate and support the integration of effective technology in an educational environment. NETS-A consists of five constructs which are: Visionary Leadership, Digital Age Learning Culture, Excellence in Professional Practice, Systemic Improvement, and Digital Improvement (ISTE, 2009 ).
Technology leadership is based mainly on the model introduced by Anderson and Dexter (2005) . Their empirical study and literature is the most extensive in the field of school technology leadership. According to Anderson and Dexter (2005) , technology leadership comprises of all activities related to technology in school, including organisations' decisions, policies, and technology implementation. This model explains the two-way relationship between technology leadership and school infrastructure. The increase of internet usage, technology integration, and usage of technology tools by students would demand strong technology leadership.
The objectives of this research are as follows: i.
To measure Principal's Technology Leadership level in terms of NETS-A standards. ii.
To measure Teachers' Technology Integration in classrooms for educational purposes. iii.
To measure the relationship between Principal's Technology Leadership level and Teachers' Technology Integration for educational purposes. iv.
To assess the effect of professional development as a moderator on the relationship between the Principals' Technology Leadership level and Teachers' Technology Integration for educational purposes.
The proposed model for this study is as in Figure 1 . 
METHODOLOGY
This quantitative study used the cross sectional survey design which is a non-experimental descriptive research method to answer the research questions. This exploratory study was conducted on randomly selected samples with the aim of testing the technology leadership model and integrating technology into a large and normalised population.
Participants
The State of Kedah is divided into eight districts according to District Education Departments or Pejabat Pendidikan Daerah. The districts relationship between the Principals' Technology Leadership level and Teachers'
Technology Integration for educational purposes.
The proposed model for this study is as in Figure 1 . A total of 90 secondary school principals were randomly selected from these schools. A total of 645 teachers were also chosen from a population of 12,088 teachers in Kedah (Krejcie & Morgan, 1970) . These teachers were chosen from the same schools as the principals so that the relationship between technology leadership of school principal and the integration of technology by the teachers could be measured.
Sampling
The sampling method used in this study was the 'Systematic Random Sampling' which is a sampling procedure where each element in the population has the same chance to be selected as a sample (Latham, 2007) . This technique uses a simple systematic formula of selecting each individual in the n-th interval until the desired number of samples is achieved (MacNealy, 1999 (Johnson & Neyman, 1936) .
Learning with ICT: Measuring ICT Use in the Curriculum
Instrument, which was adopted and modified from Jamieson-Proctor, Watson, and Finger (2003), Jamieson-Proctor, Watson, Finger, and Grimbeek (2005) , and Jamieson-Proctor, Finger, and Albion (2010) , was used to measure Technology Integration of teachers. The questionnaire consisted of 20 questions with a five-point Likert scale from "never" to "always". Both instruments were translated using Back-Translation (Brislin, 1970) by translating the questionnaires from English to Malay and back to English to see if the meaning was still the same. Both the questionnaires were validated by two experts in the field and were corrected according to their recommendations before they were used for the pilot study. The Cronbach's alpha of the pilot study proved that the questionnaires were valid and reliable (Nunnally, 1978) .
Data Analysis
The analysis of the survey questionnaire was carried out using two statistical packages. The Statistical Package for the Social Sciences (SPSS) 23.0 was used for the descriptive analysis, and percentages, means, and standard deviations were used to describe the characteristics of the data. PROCESS (Hayes, 2012) was used for the inferential analyses of Technology Leadership (IV) and the five constructs of NETS-A (IV), Technology Integration (DV), and the Professional Development (Moderator). PROCESS (Hayes, 1995) was used to measure the relationship between Principals' Technology Leadership and Teachers' Technology Integration. One of the advantages of using PROCESS (Hayes, 1995) From the descriptive study, 50 (55%) of the principals were males while 40 (45%) were females. The majority of them, 84 of the total, were more than 45 years of age (93.9%), as compared to 6 of them (6.7%) who were less than 45 years old. Furthermore, 65 of the principals had 2 to 10 years of experience (72.2%), followed by 14 (15.6%) of them who had less than a year's experience, 7 of them had 11-20 years' experience (7.8%), and only 4 of the principals had more than 21 years of experience (4.4%). Table 1 shows the mean and standard deviations for Principals' Technology Leadership and it constructs according to NETS-A. According to Moidunny (2009) , the mean score interpretation is as shown in Table 2 . The findings revealed that technology leadership and all its five constructs show high category means in secondary schools around Kedah. The standard deviation of less than 1, means that the variations in respondent's opinions were small. Technology leadership on the whole has a mean of 4.06 (SD=.46). The findings in Table 3 show that the Systemic Improvement construct has the highest mean followed by Digital Citizenship Excellence in Professional Practice Digital Age Learning Culture, and the lowest is Visionary Leadership construct but it has the highest standard deviation (.74). Table 4 shows the mean and standard deviations for each item in the Learning with ICT: Measuring ICT Use in the Curriculum Instrument. The mean of 1.0 to 1.80 indicates technology is used for educational purposes at a very low level; the mean of 1.81 to 2.60 at a low level; the mean of 2.61 to 3.20 at a medium level; the mean of 3.21 to 4.20 at high level, and 4.21 to 5.00 at a very high level (Moidunny. 2009 ). The findings show that teachers in this study use ICT at a high level for all purposes. The findings in Table 3 show that the Systemic Improv mean ( ̅ = 4.18, = .46), followed by Digital Citiz Excellence in Professional Practice ( ̅ = 4.09, = .57), ( ̅ = 3.93, = .55), and the lowest is Visionary Leaders .74), but it has the highest standard deviation (.74). Table 3 show that the Systemic Improvement construct has the highest Mean and standard deviations were divided into three categories. The items 1, 20, 17, 10, 7, 18, 5, and 2 had mean values from 3.28 to 3.50, the items 16, 3, 13, 9, 19, and 4 had mean values from = 3.52 to 3.57, and items 11, 15, 14, 6, 8, and 12 had mean values from = 3.60 to 3.74. The highest standard deviation was for item 1 (SD=1.04) and lowest was for item 6 (SD=.83).
To measure Principals' Technology Leadership level in terms of NETS-A standards

To Measure Teachers' Technology Integration in Classrooms for Educational Purposes
To Measure Teachers' Technology Integration in Classroom
To Measure the Relationship between Principal's Technology Leadership Level and Teachers' Technology Integration for Educational Purposes
Regression Analysis
A simple linear regression analysis was conducted to examine the relationship between Technology Leadership level of principals and Teacher's Technology Integration. The null hypothesis was that the regression coefficient was equal to zero. Simple linear regression assumptions for linearity, normality, independence, and homogeneity of variance were tested and met. acquire knowledge of the 21st century 20 understand and be involved in the ever-changing knowledge eco 17 asses their own and the community's values critically 10 integrate various media to create suitable products 7 develop scientific understanding of the world 18 communicate with others locally and globally 5 build knowledge through curriculum integration 2 become skilled in the subject they are studying 16 improve inter-cultural understanding 3 synthesise their knowledge 13 implement the knowledge they have gained 9 plan and manage curricular projects 19 involve in independent learning through access according to time, and place 4 construct their own knowledge by collaborating with others 11 involve continuously in curricular activities 15 be aware about the implications of ICT-based global technology 14 undergo formative and/or summative assessments 6 develop in depth understanding about topics studied 8 are motivated to carry out curricular tasks 12 support their learning process
Mean and standard deviations were divided into three 10, 7, 18, 5, and 2 had mean values from ̅ =3.28 to 3.50,
had mean values from ̅ =3.52 to 3.57, and items 11, 15, 1 from ̅ =3.60 to 3.74. The highest standard deviation was f was for item 6 (SD=.83). Table 6 shows the analysis of correlation which confirms the accuracy of the model. In this finding, R=0.31, which indicated a moderate correlation, and R 2 =0.10, which meant the independent variable PTLA can explain 10% of the variability of the dependent variable (Teacher's Technology Integration). The Adjusted R 2 is also an estimate of the effect size, which is 8.8%, indicative of a medium effect size, according to classification by Cohen (1988) . 
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Moderating Effect
The researcher conducted the PROCESS procedure for SPSS, written by Andrew F. Hayes (Hayes, 2012) The model summary indicates that when the professional development is not pursued by the respective principals, the effect of it as a moderator is not significant in the relationship. This revelation echoes the research done by Hamzah et al.(2016) as well as Gencer and Samur (2016) .
This finding is in line with Hamzah et al. (2016) and Gencer and Samur (2016) . The lowest mean was the Visionary Leadership construct and the results were consistent with a study by Gencer and Samur (2016) . This finding also supports the study conducted by Metcalf (2010) which proved that principals were least prepared for Visionary Leadership.
It is apparent that technology was integrated at a high level (Moidunny, 2009 ).
This study also found that technology was integrated at a high level (Moidunny, 2009) . This is in line with Al-Jaraideh (2009), who investigated Jordanian schools where technology is highly integrated in the classrooms.
This finding is identical with Hew and Tan (2016) who found that students who were involved in the PISA 2012, whereby teachers had explicitly used IT in the classroom, reported high levels of ICT integration.
This finding is also in line with Hew and Tan (2016) who found that students involved in the PISA 2012, whose teachers explicitly used IT in the classroom, reported high levels of ICT integration.
Similarly, the results were consistent with studies done by Almekhlaji and Almequdadi (2010) , who found that teachers integrated technology in their class activities in the United Arab Emirates.
This study found that Principals' Technology Leadership is a good predictor for Teachers' Technology Integration. This is in line with a study by Tan (2010) , and Fisher and Waller (2013) who proved that there is a correlation between Principals' Technology Leadership and Teachers' Technology Integration in the classroom.
The study showed that with Professional Development as a moderator, the relationship between Principals' Technology Leadership and Teachers' Technology Integration for educational purposes was significant. This finding implies that Professional Development is the deciding factor to facilitate technology integration in the classroom. As a result, we can conclude that a principal's support or ability in conducting professional development in schools indirectly helps facilitate or enhance the integration of technology in the classroom by teachers. Therefore, the Ministry of Education should consider professional development as one of the key constructs to measure ICT competency level of principals in Malaysia. This finding is in line with Grey-Bowen (2010) , who proved that significant Professional Development needs were found for all constructs of the NETS-A. This is also in line with Bredeson (2000) who supported the role of principals in the Professional Development of teachers. Studies by Bizzell (2011) showed that the principals surveyed indicated that they needed training in the use of ICT for educational purposes.
Implications to Policy:
Under the Malaysian government policies such as the Malaysia Education Blueprint (MOE, 2013), continuous professional development have been designed for teachers and principals. The findings of this study support these government initiatives and suggests that further research needs to be done on planning more effective technology leadership and ICT infused training programmes for school principals to enable them to be essentially more efficient school leaders.
Implications to Principals: School principals must excel in professional practice and thrive to stay abreast with emerging trends of technology. Principals must become visionary leaders and promote an environment that empowers educators to enhance student learning through digital resources (ISTE, 2014) (Anderson & Dexter, 2000 .
Implications to Theory:
This study supports and contributes to the Dexter (2000, 2005) model which proposes that school principals are the predictors of technological competency and has a direct impact on the technological outcomes in schools. The findings also are in line with ISTE (2014) and meets the standards set for school principals to support technology integration in schools.
Implications to Teachers:
Technology must be integrated in the classroom according to the 21st century education and the needs of students of the Z generation who are digital natives. Professional development for principals must be designed so that they can become essential role-models and supervise Teachers' Technology Integration.
This study was only carried out in the state of Kedah, thus further research must be done in other states around Malaysia. As this was a quantitative study, it is suggested that future researchers design a mix-methodology approach to obtain more concrete findings on the relationship between Principals' Technology Leadership and Teachers' Technology Integration and the effect of Professional Development as a moderator. This was a cross-sectional study and data was collected within a span of two months. It is recommended that a longitudinal study be carried out for more comprehensive findings.
CONCLUSION
This study has proven that there is a significant relationship between Principals' Technology Leadership and Teachers' Technology Integration in the classroom, and there is a significant effect of Professional Development as a moderating factor between Technology Leadership and Technology Integration in the selected National Secondary Schools in Kedah.
According to Papa (2011) , the school principal has the utmost responsibility to become dynamic technology leaders who are crucial driving forces for technology integration which is to be successfully implemented in schools.
According to Papa (2011) , it is the school principal's responsibility to become dynamic technology leaders who are crucial as the driving force for technology integration to be successfully implemented in schools. This can only be achieved through pragmatic and appropriate professional development for school principals (Byrom & Bingham, 2001 ).
In tandem with the Second Wave of the Malaysia Blueprint for Education -2025 (MOE, 2013 and the Industrial Revolution 4.0, the findings of this study show that principals who transform to inspire teachers to integrate technology will be able to promote a generation of divergent thinking students, escalate student creativity and help produce skilled workforce for the 21st century.
